Abstract: Red mud is a waste product generated during the extraction of aluminium from bauxite ore. Red mud was activated for the adsorption of color from live waste water. It has been observed that Activated Red Mud (ARM) shows good adsorption behavior on color. Adsorption phenomenon was studied using the parameters such as contact time, pH, adsorbent dose and concentration of colored sample. A lab scale batch study was undertaken for the removal of color using Activated Red Mud (ARM). The maximum removal of color from waste water using Activated Red Mud (ARM) was found to be 86% at pH 3.0.Mechanism of adsorption is discussed in the paper.
Introduction:
Due to rapid industrialization water is consumed in large volumes by textiles, tannery, paper and pulp, printing electroplating industries etc. Most of the industries use dyes and pigments to color their final products. Excessive use of dyes and pigments poses problems in the form of colored waste water. Even small quantities of dyes can color large water bodies. Color affects the nature of the water by inhibiting sunlight penetration thus reducing photosynthetic activity. Some dyes are carcinogenic and mutagenic (1).Hence there is a need to treat colored waste water before discharging into any receiving water bodies. Among the various available methods of color removal, adsorption appears to be most economical and effective treatment method (2).Activated carbon is the most efficient adsorbent for the removal of color from waste water but its high cost restricts the use of activated carbon. Therefore, there is an urgent need to search alternate economically viable adsorbent materials. Various studies have been carried out in search of suitable alternative adsorbents (3-6).
Red Mud is formed during the digestion in the Bayer's Process which is practiced for alumina production from bauxite. Mineralogically, red mud consists mainly of different forms of iron and aluminum oxide minerals, calcium and sodium aluminum silicates, various titanium compounds, etc. Oxidic constituents are the undissolved part of bauxite whereas silicates are formed from dissolved silica and alumina during desilication of aluminate liquors (7, 8) .
Freshly sampled Red Mud had a water content 45% and pH 10.4. Chemical constituents of the activated red mud as determined by using standard method of chemical analysis are Fe2O3-38.60%, TiO2-18.90%, SiO2-9.55%, Al2O3-17.37%, Na2O-6.67%. Loss on ignition is 7.25% by weight. Porosity and density is determined by a mercury porosimeter and specific gravity bottles are 0.41 fractions 2.00g/cm 3 respectively. The surface of the red mud as calculated by BET method was found to be105m 2 /gm.
In the present study the red mud, a waste from bauxite industry, has been used as an adsorbent for color removal from waste water. A lab scale batch study was conducted using live colored waste water from laundry.
Experimental: The colored sample was procured from laundry located in Gandhibagh, Nagpur, India. It was characterized by estimating pH, conductivity, turbidity, COD and BOD. The adsorbent (Red Mud) was procured from INDALCO (Indian Aluminium Company) Belgaum, Karnataka, India. The adsorbent was activated by washing several times with deionized water. Supernatant was decanted. The process was repeated several times. Dried adsorbent was kept in muffle furnace at 600 0 C for two hours.
Residual color or dye concentrations were determined by UV-visible spectrophotometer. One peak (λ max) was observed at 560nm.By comparing the percent transmittance at the maximum wavelength (λ max) before and after treatment the amount color removal was calculated. Distilled water was taken as the reference. Color removal calculation was made using following equation (9).
Percent color removal =
Where, T2 = transmittance after treatment. T1 = transmittance before treatment. 100 = transmittance of the distilled water (reference).
Optimization of contact time:
In four different glass bottle, 100ml water sample was taken in each bottle.1gm of adsorbent i.e. activated red mud was added in each bottle and pH was adjusted to 6.These solution were shaken for different time intervals (30, 60, 90, and 120 minutes Contact time versus percent color removal was plotted (Shown in Figure) .
Optimization of pH: 1gm Activated red mud (ARM) was taken in 300ml glass bottles with 100ml water sample. 
